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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 9/1 8/2004 have been fully considered but they are not 
persuasive. The applicant states that Gardener et al. (U. S. Patent No. 5, 365, 229) does not 
disclose "a cable driver having transmission power level control circuitry having logic to control 
the transmission power to optimize the total transmission power applied to the wireline cable". 
However, Gardener et al. discloses a transmitter which includes a cable driver which outputs a 
signal to a transmission cable (Fig. 2, column 3, line 10-15). Cable drivers are well known in the 
art for controlling (increasing) the power of a signal transmitted via a transmission cable to 
combat the interference the signal will encounter during transmission. Thus, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made that the cable driver 
must include some type of transmission power level circuitry in order to control the power of the 
output transmission signal. 

Furthermore, the present invention as claimed simply takes a well known form of 
modulation (DMT) and simply uses the modulation in transmitter/receiver in a well-logging 
environment which uses cables as a propagation meduim. However, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made that since it is well known 
that DMT modulation can be used in the presence of cables, that present invention as claimed 
does not constitute patentability. 
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Claim Rejections - 35 USC § 112 



2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 23 recites the limitation "wherein at least one of the steps of transmitting a signal 
of known power, measuring the signal amplitude, comparing the power level received, 
transmitting an indication to adjust the power level received, and adjusting the power level of at 
least one of the carriers is executed concurrently with the step of acquiring well-log data." There 
is insufficient antecedent basis for this limitation in the claim. 



Claim Rejections - 35 USC § 103 



4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



5. Claims 21, 22, 24, 25, 28, 29, 31, and 32 are rejected under 35 U.S.C. 103(a) as being 



unpatentable over Matsumoto (U. S. Patent No. 6, 522, 731). 
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Regarding claim 21, Matsumoto discloses a method of operating a system having a first 
telemetry cartridge (Fig. 1 A) and a second telemetry cartridge (Fig. IB) connected by a wireline 
cable (telephone line) comprising: 

transmitting (column 1, lines 38-47) a known signal (received wave for each channel) on 
each of a plurality of carriers from the first telemetry cartridge to the second telemetry unit; 

measuring (column 1, lines 38-47) at the second telemetry unit the signal-to-noise ratio 
on the known signal on each of the plurality of carriers; 

using (column 1, lines 38-47) the signal-to-noise ratio measurement to determine the 
number of bits-per constellation to use for each carrier; and 

populating (column 1, lines 38-47 and column 5, lines 49-57) a bits-per-carrier table with 
the bits-per-constellation value for each carrier. 

Matsumoto does not disclose the method is implemented in a well-logging system 
wherein the first and second telemetry cartridges are uphole and downhole telemetry units. 

However, the method of Matsumoto is simply a step of a modulation method known as 
DMT. The claim as recited simply takes a well known form of modulation (DMT) and simply 
uses the modulation in a transmitter/receiver in a well-logging environment which uses cables as 
a propagation meduim. Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made that since it is well known that DMT modulation can be used 
in the presence of cables, the method of Matsumoto could have been implemented in a well- 
logging environment. DMT modulation divides the frequency band into discrete subchannels, 
which allows transmitter to avoid the noisy channels and maximize the bit rate using the best 
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subchannels. DMT modulation also reduced crosstalk between channels which allows for 
transmission at higher bit rates. Thus, claim 21 does not constitute patentability. 

Regarding claim 22, which inherits the limitations of claim 21, Matsumoto further 
disclose populating a bits-per-carrier table the first and second telemetry cartridges (column 5, 
lines 2 1 -32 and lines 49-57). 

Regarding claims 24 and 25, which inherit the limitations of claim 21, Matsumoto further 
discloses obtaining an adjustment parameter and using (column 5, lines 32-48) the adjustment 
parameter for time/frequency domain equalization. The adjustment parameter is obtained during 
a training procedure before the start of communication. Matsumoto does not disclose the training 
procedure includes transmitting a known complex number from the first telemetry cartridge to 
the second telemetry cartridge; receiving a transmitted complex number at the second telemetry 
unit; and dividing the receive complex number by the known complex number to obtain an 
adjustment parameter. However, it would have been obvious to one skilled in the art at the time 
the invention was made the procedure used to update the coefficients (adjustment parameters) of 
the equalizer would not the change the functionality of the device/method as disclosed by 
Matsumoto. The function of the equalizers would not change based on the procedure used to 
update the coefficients. Thus, claims 24 and 25 do not constitute patentability. 

Regarding claim 28, Matsumoto discloses a method of operating a system having a 
device (Fig. 3, 6a) and a second device (Fig. 3, 6b) connected by a wireline cable (telephone 
line) comprising: 

modulating (Fig. 4, column 9, line 26-column 10, line 23) a bit stream onto a plurality of 
carrier frequencies; 
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transmitting (Fig. 4, column 9, line 26-column 10, line 23) the modulated bit stream on a 
first propagation mode from the first device to the second device; 

operating (Fig. 4, column 6, line 43-column 7, line 63) the second device to demodulate 
the received bitstream; 

using (column 1, lines 38-47, column 5, lines 49-56, and column 12, lines 17-32) a 
training sequence to populate a bits-per-carrier table in the first device and a bits-per-carrier table 
in the second device; 

wherein (column 1, lines 38-47, column 5, lines 49-56, and column 14, lines 17-32) the 
step of modulating the bit stream onto a plurality of carrier frequencies modulates the bit stream 
for each carrier according to values stored in the downhole bits-per-carrier table for such each 
carrier; and 

wherein the step of demodulating the bit stream demodulates the bit stream from each 
carrier according to values stored in the uphole bits-per-carrier table (column 1, lines 38-47, 
column 5, lines 49-56, and column 14, lines 17-32). 

Matsumoto does not disclose the method is implemented in a well-logging system 
wherein the first and second devices are uphole and downhole telemetry units. 

However, the method of Matsumoto is simply a modulation method known as DMT. The 
claim as recited simply takes a well known form of modulation (DMT) and simply uses the 
modulation in a transmitter/receiver in a well-logging environment which uses cables as a 
propagation meduim. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made that since it is well known that DMT modulation can be used in 
the presence of cables, the method of Matsumoto could have been implemented in a well-logging 
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environment. DMT modulation divides the frequency band into discrete subchannels, which 
allows transmitter to avoid the noisy channels and maximize the bit rate using the best 
subchannels. DMT modulation also reduced crosstalk between channels which allows for 
transmission at higher bit rates. Thus, claim 28 does not constitute patentability. 

Regarding claim 29, Matsumoto discloses a method of operating a system having a 
device (Fig. 3, 6a) and a second device (Fig. 3, 6b) connected by a wireline cable (telephone 
line) comprising: 

modulating (Fig. 4, column 9, line 26-column 10, line 23) a bit stream onto a plurality of 
carrier frequencies; 

transmitting (Fig. 4, column 9, line 26-column 10, line 23) the modulated bit stream on a 
first propagation mode from the first device to the second device; 

operating (Fig. 4, column 6, line 43-column 7, line 63) the second device to demodulate 
the received bitstream; 

using (column 1, lines 38-47, column 5, lines 49-56, and column 12, lines 17-32) a 
training sequence to populate a gain table in the first device and a gain table in the second 
device; and 

adjusting the gain on each carrier based on values stored in the gain table of a first device 
(column 1, lines 38-47, column 5, lines 49-56, and column 12, lines 17-32). 

Matsumoto does not disclose the method is implemented in a well-logging system 
wherein the first and second devices are uphole and downhole telemetry units. 

However, the method of Matsumoto is simply a modulation method known as DMT. The 
claim as recited simply takes a well known form of modulation (DMT) and simply uses the 
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modulation in a transmitter/receiver in a well-logging environment which uses cables as a 
propagation meduim. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made that since it is well known that DMT modulation can be used in 
the presence of cables, the method of Matsumoto could have been implemented in a well-logging 
environment. DMT modulation divides the frequency band into discrete subchannels, which 
allows transmitter to avoid the noisy channels and maximize the bit rate using the best 
subchannels. DMT modulation also reduced crosstalk between channels which allows for 
transmission at higher bit rates. Thus, claim 29 does not constitute patentability. 

Regarding claims 31 and 32, which inherits the limitations of claims 21 and 28, 
Matsumoto discloses using a wireline cable for transmission (column 5, lines 17-20), but 
Matsumots does not discloses using a heptacable wireline cable. However, it would have been 
obvious to one skilled in the art at the time the invention that the use of a certain cable in a 
certain environment can reduce telemetry signal distortion. Therefore, the use of a heptacable is 
deemed a design choice and does not constitute patentability. 

6. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bae et al. (U. S. 
Patent No. 5, 832,387). 

Regarding claim 26, Bae et al. discloses a method of operating a system having a device 
(Fig. 1 and Fig. 8) and a second device (Fig. 2 and Fig. 8) connected by a wireline cable 
comprising: 

transmitting (column 4, lines 26-35) a signal of known power level on each of a plurality 
of carriers from the first device to the second device; 
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measuring (Fig. 5, step 400, column 4, line 36-column 5, line 25) the signal amplitude 
received on each carrier; 

comparing (Fig. 5, steps 404, 406, and 408, column 4, line 36-column 5, line 25) the 
power level received on each carrier to a predetermined maximum power level for each carrier 

based (Fig. 5, step 410, column 4, line 36-column 5, line 25) on the comparison of the 
power level, transmitting an indication to adjust the power level on at least one of the carriers 
from the second device to the first device; and 

adjusting (Fig. 5, step 410, column 4, line 36-column 5, line 25) the power level of at 
least one of the carriers based on the indication received. 

Bae et al. does not disclose the method is implemented in a well-logging system wherein 
the first and second devices are uphole and downhole telemetry units. 

However, Bae et al. does disclose the current method can be implemented into any 
transmission system adopting a multicarrier method (column 1, lines 7-13) including those 
systems in which a wireline cable is used as the propagation medium (column 2, lines 17-39). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made that since it is well known that multicarrier modulation can be used in the presence of 
cables, the method of Bae et a. could have been implemented in a well-logging environment. 
Thus, claim 26 does not constitute patentability. 

7. Claims 8, 12, 13, 20 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gardener et al (previously cited in Office Action 9/8/03) in view of Isaksson et al. 
(previously cited in Office Action 3/19/2004). 
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Regarding claim 8, Gardener et al discloses a telemetry system for transmitting well- 
logging data from at least one downhole tool to a surface data acquisition system, the at least one 
downhole tool having a first tool data input/output interface, the telemetry system comprising: 

a down hole telemetry cartridge (Fig. 1, block 17) connected to at least one down hole 
tool (Fig. 1, block 14) via a second tool data input/output interface (Fig. 1, block 16) connected 
to the first tool data input/output interface, wherein the downhole telemetry receives a bitstream 
for the at least one downhole tool over the second input/ouput interface (column 1, lines 64-67) 
and comprising: 

a transmitter (Fig. 1, block 17 and Fig. 2, column 3, lines 10-15) connected to the second 
tool data input/output interface, and 

a cable driver (Fig. 2, cable driver) having transmission power level control circuitry 
having logic to control the transmission power to optimize the total transmission power applied 
to the wireline cable as a function of a received signal which is a function of cable length, cable 
material, cable temperature, and cable geometry, wherein it is conventional to implement a cable 
driver as an amplifier (Fig. 10) to increase the transmission power of the carrier frequency to 
create a signal suitable for transmission over the cable; and 

an uphole telemetry unit (Fig. 1, block 10) connected to the surface data acquisition 
system via an acquisition computer interface (Fig. 1, block 29) and comprising: 

a receiver (Fig. 1, block 28 and Fig. 3, column 3, lines 16-23) connected to the surface 
data acquisition system having logic operable to receive the analog signals, to demodulate the 
received signals into a bit stream and to output the bit stream to the acquisition computer via the 
acquisition computer interface; and 
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a wireline cable (Fig. 1, block 11, column 3, lines 24-32) providing an electrical 
connection between the downhole telemetry cartridge and the uphole telemetry unit, wherein the 
analog signals are transmitted in an uphole direction on the wireline cable. 

Gardener et al. does not disclose the apparatus having logic operable to cause 
transmission of the bitstream as analog signals on a plurality of carrier frequencies and logic 
operable to receive the analog signals on the plurality of carrier frequencies. 

However, Isaksson et al. discloses logic (Fig. 4, column 6, lines 20-24 and column 8, line 
24-column 9, line 20) operable to cause transmission of the bitstream as analog signals on a 
plurality of carrier frequencies and logic operable to receive the analog signals on the plurality of 
carrier frequencies by the use of DMT modulation. DMT modulation causes transmission of the 
bitstream as analog signals on a plurality of carrier frequencies. Therefore it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the 
transmitter and receiver of Gardener et al. with the transmitter and receiver logic of Isaksson et 
al. because DMT modulation divides the frequency band into discrete subchannels, which allows 
transmitter to avoid the noisy channels and maximize the bit rate using the best subchannels. 
DMT modulation also reduced crosstalk between channels which allows for transmission at 
higher bit rates. 

Regarding claims 12 and 13, Gardener et al. and Isaksson et al. disclose all the limitations 
of claims 12 and 13 (see previous rejection of claim 8) except for the receiver comprising logic 
operable to cause transmission from the receiver to cable driver of a control signal indicative to 
the transmission power level control circuitry to increase or decrease the total transmission 
power applied to the wireline cable or for a carrier frequency. However, it would have been 
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obvious to one of ordinary skill in the art at the time the invention was made that the cable driver 
used to increase or decrease the total transmission power in the transmitter could have also been 
implemented into the receiver. It would perform the same function in the receiver and produce a 
more reliable transmission signal from the receiver. 

Regarding claim 20, which inherits the limitations of claim 8, Gardener et al. further 
discloses the downhole telemetry cartridge is constructed from components capable of operation 
at temperatures above 150 degrees Celsius (column 3, lines 51-64). 

Regarding claims 30, which inherits the limitations of claim 9, Gardener discloses using a 
wireline cable for transmission (column 3, lines 24-50), but Gardener et al. does not discloses 
using a heptacable wireline cable. However, Gardener et al. discloses that telemetry signal 
distortion is a function of cable length, type, and manufacturer (column 1, lines 24-27). 
Therefore, it would have been obvious to one skilled in the art at the time the invention that the 
use of a certain cable can reduce telemetry signal distortion. Therefore, the use of a heptacable is 
deemed a design choice and does not constitute patentability. 

8. Claims 14, 15, and 33-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gardener et al (previously cited in Office Action 9/8/03) in view of Matsumoto (U. S. Patent No. 
6, 522, 731). 

Regarding claim 14, Gardener et al. discloses a telemetry system for transmitting well- 
logging data from at least one downhole tool to a surface data acquisition system, the at least one 
downhole tool having a first tool data input/output interface, the telemetry system comprising: 

a down hole telemetry cartridge (Fig. 1, block 17) connected to at least one down hole 
tool (Fig. 1, block 14) via a second tool data input/output interface (Fig. 1, block 16) connected 
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to the first tool data input/output interface, wherein the downhole telemetry receives a bitstream 
for the at least one downhole tool over the second input/ouput interface (column 1, lines 64-67) 
and comprising: 

a transmitter (Fig. 1, block 17 and Fig. 2, column 3, lines 10-15) connected to the second 
tool data input/output interface, and 

an uphole telemetry unit (Fig. 1, block 10) connected to the surface data acquisition 
system via an acquisition computer interface (Fig. 1, block 29) and comprising: 

a receiver (Fig. 1, block 28 and Fig. 3, column 3, lines 16-23) connected to the surface 
data acquisition system having logic operable to receive the analog signals, to demodulate the 
received signals into a bit stream and to output the bit stream to the acquisition computer via the 
acquisition computer interface; and 

a wireline cable (Fig. 1, block 11, column 3, lines 24-32) providing an electrical 
connection between the downhole telemetry cartridge and the uphole telemetry unit, wherein the 
analog signals are transmitted in an uphole direction on the wireline cable. 

Gardener et al. does not disclose the apparatus having logic operable to cause 
transmission of the bitstream as analog signals on a plurality of carrier frequencies and logic 
operable to receive the analog signals on the plurality of carrier frequencies wherein the logic 
includes: 

a tone ordering logic operable to divide the bit stream into bit groups such that there is a 
one-to-one mapping between bit groups and carrier frequencies; 

a bits-per-carrier table containing a mapping between each bit group and the number of 
bits allocated to each carrier for one cycle of operation; and 
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a constellation encoder connected to receive the bit groups from the tone ordering logic 
and the bits-per-carrier from the bits-per-carrier table, and operable to encode the bit groups as 
complex numbers. 

Matsumoto discloses an apparatus (Fig. 2 and Fig. 4) which can be enclosed in a 
transmitter/receiver (modem) having logic operable to cause transmission of the bitstream as 
analog signals on a plurality of carrier frequencies and logic operable to receive the analog 
signals on the plurality of carrier frequencies by use of DMT modulation, wherein the logic 
includes: 

a tone ordering logic (Fig. 4, block 88, column 10, lines 14-42) operable to divide the bit 
stream into bit groups such that there is a one-to-one mapping between bit groups and carrier 
frequencies; 

a bits-per-carrier table (Figs. 2 and 4, blocks 79 and 80, column 1, lines 38-47, column 5, 
lines 49-57 and column 12, lines 16-32) containing a mapping between each bit group and the 
number of bits allocated to each carrier for one cycle of operation; and 

a constellation encoder (Fig. 4, block 89, column 10, lines 43-53 and column 12, lines 16- 
32) connected to receive the bit groups from the tone ordering logic and the bits-per-carrier from 
the bits-per-carrier table, and operable to encode the bit groups as complex numbers. 

DMT modulation causes transmission of the bitstream as analog signals on a plurality of 
carrier frequencies. Therefore it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the transmitter and receiver of Gardener et al. with 
the transmitter and receiver logic of Matsumoto because DMT modulation divides the frequency 
band' into discrete subchannels, which allows transmitter to avoid the noisy channels and 
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maximize the bit rate using the best subchannels. DMT modulation also reduced crosstalk 
between channels which allows for transmission at higher bit rates. 

Regarding claim 15, which inherits the limitations of claim 14, Matsumoto further 
discloses a training logic operable to populate the bits-per-carrier table (column 1, lines 37-47 
and column 5, lines 49-57). 

Regarding claim 33, which inherits the limitations of claim 14, Gardener et al. further 
discloses the downhole telemetry cartridge is integrated into one of the at least one downhole 
tool (Fig. 2, column 2, lines 29-30). 

Regarding claims 34, which inherits the limitations of claim 9, Gardener discloses using a 
wireline cable for transmission (column 3, lines 24-50), but Gardener et al. does not discloses 
using a heptacable wireline cable. However, Gardener et al. discloses that telemetry signal 
distortion is a function of cable length, type, and manufacturer (column 1, lines 24-27). 
Therefore, it would have been obvious to one skilled in the art at the time the invention that the 
use of a certain cable can reduce telemetry signal distortion. Therefore, the use of a heptacable is 
deemed a design choice and does not constitute patentability. 

Regarding claim 35, which inherits the limitations of claim 14, Gardener et al. further 
discloses the downhole telemetry cartridge is constructed from components capable of operation 
at temperatures above 150 degrees Celsius (column 3, lines 51-64). 
9. Claims 2-7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gardener et al (previously cited in Office Action 9/8/03) in view of Isaksson et al. (previously 
cited in Office Action 3/19/05) in further view of Baird et al. (previously cited in Office Action 
9/8/03). 
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Regarding claim 2, which inherits the limitations of claim 9, Gardener et al. further 
discloses the downhole telemetry cartridge is integrated into one of the at least one downhole 
tool (Fig. 2, column 2, lines 29-30). 

Regarding claim 3, which inherits the limitations of claim 9, Gardener et al. further 
discloses the downhole telemetry cartridge further comprises a sample clock operating at a 
sampling rate within the range of 300 kHz to 500 kHz (column 6, lines 16-23 and column 7, lines 
21-25), wherein the uphole receiver contains a clock recovery circuit, therefore, the downhole 
cartridge must contain a clock which operates at the system frequency of 360 kHz, which is 
between 300 kHz and 500 kHz. 

Regarding claim 4, which inherits the limitations of claim 9, Gardener et al. further 
discloses a cable driver connected to the cable interface (Fig. 2, cable driver) and having power 
optimization logic to adjust total output power of the analog signal to a power level optimized for 
the wireline cable (column 3, lines 16-19), wherein amplifying the power to a convenient level 
adjusts total output power of the analog signal to a power level optimized for the wireline cable. 

Regarding claim 5, which inherits the limitations of claim 4, Gardener et al. further 
discloses a cable driver, (Fig. 2, cable driver) but does not disclose the cable driver operating 
from a voltage supply range of at least -15 to 15 volts. However, it would have been obvious to 
one of ordinary skill in the art at the time the invention that using a cable driver of this range is a 
design choice used to obtain a specific power level in a signal. Therefore, this claim does not 
constitute patentability. 

Regarding claim 6, which inherits the limitations of claim 4, Gardener et al. further 
discloses a cable driver, (Fig. 2, cable driver) but does not disclose the cable driver driving the 
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total output power to the maximum input tolerance power level of the receiver. However, it 
would have been obvious to one skilled in the art at the time the invention was made to include 
this feature because using the maximum power would allow for the use of the maximum bit rate 
for transmission in that channel. Therefore, this feature does not constitute patentability. 

Regarding claim 7, which inherits the limitations of claim 6, Gardener et al. further 
discloses the cable driver (Fig. 2, cable driver) operates to drive the total output power without 
consideration for cross-talk with other signals, wherein there is no mention that the cable driver 
of Gardener et al. takes cross-talk into account while driving the signal. 

Regarding claim 9, Gardener et al. and Isaksson et al. disclose all the limitations of claim 
9 (see previous rejection of claim 8) including an uphole transmitter operable to transmit signals 
from the data acquisition system to the at least one down hole tool (Fig. 1, block 10, Gardener et 
al) and transmitting using a propagation mode which comprises a pilot tone (column 15, line 23- 
column 16, line 7, pilot carrier, Isaksson et al.) Neither disclose the control signals are 
transmitted simultaneously on the wireline cable in a second propagation mode that is different 
from the first propagation mode. 

However, Baird et al. discloses transmitting controls signals in a wireline well-logging 
telemetry system simultaneously on a wireline cable to a down hole tool in a second propagation 
mode that is different from the first propagation mode (column 5, line 1 -column 6, line 16 and 
column 1 0, lines 40-60), wherein each power transmission mode is a different propagation mode 
and the table (column 10) shows a different mode is used for uplink and down link transmission. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to implement the teachings of Baird et al. into the device of Gardener et al. and 
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Isaksson et al. in order to avoid using separate cables to transmit each signal which reduces the 
cost and increases the reliability of the device. 

10. Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gardener et al (previously cited in Office Action 9/8/03) in view of Matsumoto (U. S. Patent No. 
6, 522, 731) and in further view of Tzannes et al. (U. S. Patent No. 6, 798, 735). 

Regarding claim 16, Gardener et al. and Matsumoto disclose all the limitations of claim 
15 (see rejection of claim 15) including the first device comprising logic operable to transmit a 
known signal on each of a plurality of carriers and the second device comprising logic operable 
to measure the signal-to-noise ratio on the received known signal; and logic operable to 
determine the number of bits-per-carrier as a function of the signal-to-noise ratio (Matsumoto, 
Figs. 2 and 4, column 1, lines 38-47, column 5, lines 19-57 and column 12, lines 16-32). 
Gardener et al. and Matsumoto do not disclose the first device contains logic operable to receive 
the number of bits-per-carrier from the second device and the second device contains logic 
operable to cause transmission of the number of bits-per-carrier to the first device. 

However, Tzannes et al. discloses, in a second device (receiver), logic operable to 
measure the signal-to-noise ratio on the received known signal; and logic operable to determine 
the number of bits-per-carrier as a function of the signal-to-noise ratio (column 5, lines 16-30). 
Tzannes et al. also discloses the second device contains logic operable to cause transmission of 
the number of bits-per-carrier to a first device (transmitter) and the first device contains logic 
operable to receive the number of bits-per-carrier from the second device (column 5, lines 16- 
30). Therefore, it would have been obvious to one skilled in the art at the time the invention was 
made to modify the apparatus of Gardener et al. and Matsumoto with the teachings of Tzannes et 
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al. since Tzannes et al. states that in order for the receiver to correctly interpret the received data, 
both the first device and the second device must use the same bits-per-carrier table (column 2, 
lines 19-36). Thus, the transmission of the table from one device to the other would help to 
ensure the receiver correctly interprets the received data. 

Conclusion 



1 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Okamura (U. S. Patent No. 6, 714, 520) discloses an apparatus/method for multi-carrier 
transmission including populating bits-per-carrier-tables. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 571-272-3046. The 
examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571-272-3056. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Curtis Odom 
January 19, 2005 
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